INTRODUCTION
Pharmaceutical sales representatives (PSRs), and the free samples they provide, represent the largest spending category for pharmaceutical promotion. 1 Despite widespread belief by physicians to the contrary, PSRs have been shown to influence prescribing. 2, 3 Greater exposure to promotion is associated with higher prescribing volume and costs, and lower quality prescribing. 4 A 2009 United States (US) survey found that 85 % of physicians see PSRs, and PSRs are their first information source for most newly prescribed drugs. 5 In a Canadian physician survey, the most frequent reason for seeing PSRs was to obtain information. 6 Patient health may be negatively affected if PSRs fail to inform physicians of a medicine's harmful effects. For example, a memo from Merck advised PSRs to avoid discussing cardiac risks of rofecoxib. 7 The research evidence on the content of PSR messages is sparse, but points to frequent inaccuracies and omissions. 8 A long-term French survey (2000 to 2005) found that PSRs failed to mention adverse effects around 70 % of the time, and nearly one-third of promotions discussed unapproved indications or doses. 9 
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Regulation of promotion differs between countries. In the US, PSRs are regulated by the Food and Drug Administration (FDA), and are subject to "fair balance" provisions requiring harm as well as benefit information in all components of promotion. PSRs cannot promote unapproved indications, but may provide reprints on these uses at physicians' request. In 2004, France introduced an eight-page Sales Visit Charter, which prohibits samples, food, gifts, and invitations to participate in studies. PSRs must provide physicians with approved product information. In Canada, regulation of PSRs is largely delegated to the industry association, Rx&D. The Rx&D ethical code requires consistency with approved product information and current medical thinking. The federal regulatory agency, Health Canada, can exercise its legislative authority if necessary, 10 but rarely does so in practice. We ask whether the national regulatory differences described above affect how often PSRs provide safety information. We hypothesize that "minimally adequate safety information" (defined below) is provided more often in Toulouse, with stricter information standards, than in Vancouver, Montreal or Sacramento, and that harm is mentioned more often in Sacramento than Canadian sites, reflecting US "fair balance" provisions. This is a "real life" observational study, in which we recruited primary care physicians who see PSRs to report on consecutive sales visits.
METHODS
Primary care physicians were enrolled in a prospective cohort study between May 1, 2009 and June 30, 2010 . Each physician saw PSRs as usual, and completed a questionnaire about the next eight consecutively promoted drugs at office PSR visits, either immediately after the visit or, if not possible, later on the same day.
Four urban areas were chosen for comparability and practicality: Vancouver, Montreal, Sacramento, and Toulouse. Vancouver and Montreal share a national system of regulation of promotion, but differ in provincial per capita drug costs, reimbursement, and medical culture.
We recruited physicians by selecting random samples from lists of primary care physicians practicing within each area. In Vancouver, we obtained a database of family physicians from the provincial college of physicians. In Montreal, the college of physicians, and in Toulouse, the physicians' association (Union Régionale des Professionnels de Santé -Médecins Libéraux -MidiPyrénées), provided random samples from their lists of primary care physicians. In Sacramento, physicians at two large practice groups, Kaiser Permanente and University of California, Davis, do not see PSRs. We therefore developed a list of primary care physicians in independent physician associations (IPA). In each site, we drew random samples of physicians in blocks of 25 to contact over 1 year, using Salant and Dillman's repeated contact methods to maximize the proportion of physicians successfully contacted. 11 To minimize volunteer bias, physicians were reimbursed at a rate commensurate with a brief consultation (US $28-$36 per questionnaire).
Physicians were assessed for eligibility and invited to participate. Informed consent was obtained on enrollment. Physicians were informed that the aim of the study was to compare the quality of information provided by PSRs in the three included countries. To be included, physicians had to see PSRs, work ≥ 20 clinical hours/week, and serve > 50 % primary care patients. Physicians belonging to advocacy groups on promotion (e.g., No Free Lunch), and pharmaceutical company employees were excluded.
The questionnaire (Appendix 1; available online) was developed in English and translated into French. It was adapted from instruments used in France, 9 and Australia and Malaysia, 12 and was pilot tested in Victoria, British Columbia (n=15 physicians, 41 promotions). Following revisions and translation, written and on-line versions were tested for comprehension and timing of completion. Physicians reported on presence/absence of information elements; what was said; visit characteristics; documentation, food, samples, gifts and invitations, key messages; information quality and likelihood to prescribe. Each promoted drug was the focus of a separate questionnaire.
The primary outcome measure was presence of "minimally adequate safety information," defined a priori as mention of ≥ 1 approved indication, ≥ 1 serious adverse event (SAE), ≥ 1 common non-serious adverse event (AE), ≥ 1 contraindication (CI) and no unapproved indications or unqualified safety claims (e.g., "this drug is safe"). Required items are a subset of elements identified by a random sample of Canadian physicians as needed in an "ideal detail." 13 To allow for brief interactions, we only included those elements also required by the US FDA in television ads. We checked national product information for SAE and CI; if none were mentioned, we omitted the relevant requirement. We planned to combine Vancouver and Montreal for secondary analyses if the primary outcome did not differ. Physicians provided demographic and practice characteristic information on enrollment.
A small proportion of observations on sales visits had missing data (< 1 % in total). Data were assumed to be missing at random. Multiple imputation methods were applied and all observations retained in the analysis.
Ethics approval was obtained from the University of British Columbia behavioural ethics committee, the Ethics Committee of the Centre de recherche du Centre hospitalier de l'Université de Montréal (CR-CHUM), University of California at Davis, and the Union Régionale des Professionnels de Santé -Médecins Libéraux -Midi Pyrénées.
ANALYSIS
The unit of analysis was a drug-specific promotion in which a PSR stated the name of a prescription-only drug and made at least one claim. Sample size calculations were based on a 20 % estimate of promotions with "minimally adequate safety information." We judged a difference of ≥ 10 % between sites to be the minimum level potentially affecting clinical practice. This was an estimate, as we found no relevant empirical research. Allowing for extra variability due to clustering of observations per physicians, we aimed to enroll 65 physicians per site (1,664 promotions in total).
In order to assess consistency with approved product information, two independent coders compared physician reports with national drug compendia: the Compendium of Pharmaceuticals and Specialties in Canada; Physician's Desk Reference in the US; and Thériaque in France. Differences were resolved through discussion, with adjudication by a pharmacologist if consensus could not be reached.
We used general estimation equations (GEE) to adjust for multiple responses from the same physician. Covariates included in multivariate regression models are: physician demographics, practice and sales visit characteristics, previous prescribing of the drug, and whether the drug's label has boxed warnings. Figure 1 describes physician recruitment and study participation. We attempted to reach 1,966 physicians in the four sites, 1,330 (68 %) of whom were successfully contacted. Nearly half (47 %) of those contacted were ineligible, including 19 % with hospital or referral practices and 17 % who did not see PSRs. Among the 704 eligible physicians, 255 (36 %) participated. Participation was highest in Sacramento and lowest in Toulouse.
RESULTS
We compared a random sample of non-participants (n= 100 per site) with study samples in the three North American sites (non-participant data unavailable for Toulouse). Mean graduation year differed by 2 years or less in each site. The sex ratio was identical in Vancouver and did not differ significantly in the other two sites. Table 1 describes physician characteristics. There were differences between sites in demographics, practice characteristics, and sales visit frequency. Thirty-three percent of physicians received industry funding, half of whom (17 %) were on speakers' bureaus or advisory boards. Most sales visits were one-to-one and 55 % lasted > 5 min. Free samples were provided for 75 % of promoted drugs in Vancouver, 57 % in Sacramento and Montreal and 4 % in Toulouse. Food accompanied nearly one fourth of promotions in Vancouver and Sacramento, but was rarely provided in Toulouse (0.2 %).
In total, the 255 physicians observed 1,692 drug-specific promotions. In 73 % of promotions, physicians had previously prescribed the drug. Table 3 (available on-line, Appendix 2) presents an overview of the most frequently promoted drugs. The ten top drugs were discussed in 27-29 % of interactions per site. Two-thirds of these brands were among the top 20 per country in promotional spending in 2009-2010. 14 Table 2 compares the frequency of safety-related information per site. "Minimally adequate safety information" was provided in 5/412 (1.2 %) of promotions in Vancouver and 7/423 (1.7 %) in Montreal, adjusted OR=0.7 (95 % CI 0.1-5.7). As the primary outcome did not differ, we combined the sites in subsequent analyses. Overall, "minimally adequate safety information" was rare: 28/1,692 (1.7 %), and differed little between sites (range, 0.9 % in Sacramento to 3.0 % in Toulouse). The Sacramento-Toulouse difference was marginally significant ( p=0.03).
Provision of Safety-Related Information
There were more promotions with at least one mention of harm ( For drugs with listed SAE (n=1,652 promotions, 97.6 % of total), mention of SAE did not differ between sites: 5-6 % of promotions/site. In Toulouse, physicians reported unqualified safety claims more often than in Vancouver/Montreal (15 % vs. 7 %; OR=2.5, 95 % CI 1.4-4.2) or Sacramento (15 % vs. 5 %; OR=3.5, 95 % CI 1.7-7.1).
PSRs discussed indications in 93 % of promotions. In 13 % of promotions, unapproved uses were mentioned. The only significant difference was for Toulouse (16 %) vs. Sacramento (10 %): OR=2.0 (95 % CI 1.1-3.5), p=0.02.
In a combined analysis of all sites, no measured physician or visit characteristic was associated with provision of "minimally adequate safety information." Some versus no information on harm was provided more often in longer visits than those ≤ 5 min: 49.9 % vs. 31.1 %; adjusted OR 2.5 (95 % CI 1.8-3.5).
If physicians have not yet prescribed a drug, they may be less aware of its safety profile. "Minimally adequate safety information" did not differ for drugs not previously prescribed: 1.8 % vs. 1.6 % for previously prescribed drugs. Similarly, mention of SAE did not differ 
Safety Profile of Promoted Medicines
In the US, a "black box" label warning indicates serious or life-threatening risks. Canada also has boxed warnings in labeling; France does not. Many promotions were for drugs with a US FDA black box, n=765 (45 %) or a Canadian boxed warning, n=892 (53 %); 962 (57 %) had either one. In 549 (57 %) of these 962 promotions, no harm was mentioned. PSRs made fewer unqualified safety claims for drugs with boxed warnings: 7 % vs. 10 % for other drugs, adjusted OR=0.6 (95 % CI 0.4-0.8), p=0.002, and mentioned SAE more often: 7 % vs. 4 % (n=1,652 with SAE), adjusted OR= 2.1 (95 % CI 1.3-3.4), p=0.003. includes maternity leave, sick leave, deceased, and unspecified. ** physicians who withdrew before filling in any questionnaires. We also examined whether the medicine was subject to a safety advisory in the US, Canada or European Union from January 2008 to May 2009, as PSRs might mention emergent safety concerns. Thirty medicines (305 promotions) were subject to advisories. SAE in advisories were mentioned in 18/ 247 (7 %) of promotions for 27 drugs; contraindications in 10/ 169 (6 %) of promotions for 15 drugs.
Physicians reported the PSR's key message for each promotion. For rosiglitazone, withdrawn in Europe and restricted in North America in late 2010 due to cardiac risks, nearly all were claims of safety, including: "Avandia is safe even in patients with heart disease, as long as they don't have heart failure" (Montreal); "Avandia is not as dangerous as the public makes it out to be" (Sacramento); "New studies indicate safety" (Vancouver).
Information on Costs
Reimbursement status (public or private) was mentioned in nearly half of promotions in all sites, 775 (46 %; range 43-48 % per site), and the cost to consumers in 581 (34 %; range 27-44 % per site). Costs were compared with another therapy in 332 promotions (20 %; 15-27 % per site) and costeffectiveness claimed in 14 % (range 13-16 % per site).
Physicians' Judgments
We asked physicians to judge the scientific quality of information provided. Most ratings were positive: 57 % 'good' or 'excellent'; 33 % 'fair'; 10 % 'poor' or 'very poor' (n=1,669 responses). Physicians rated information quality more highly if harm was mentioned: 68 % 'good' or 'excellent' versus 50 % with no harm, an 18 % difference (95 % CI 14 % to 23 %), p<0.0001. We also asked how likely physicians were to start or increase prescribing a drug after the sales visit ( Fig. 3 ; available on-line, Appendix 2). Physicians said they were 'somewhat' or 'very likely' nearly 2/3 of the time: range 62 % (Toulouse) to 66 % (Sacramento).
DISCUSSION
This is the largest sample to date assessing information quality in PSR promotions to family physicians, and the only study to use identical data collection methods over the same time period in different jurisdictions. Our results suggest a serious lack of information on harmful effects of promoted medicines. In this sample in four cities, PSRs rarely provided information defined a priori, based on a physician survey and regulatory standards, to be "minimally adequate safety information" (1.7 % of promotions). Information on health benefits was provided twice as often as information on harm, with not a single harmful effect mentioned in over half of promotions in the three North American sites. It might be expected that if physicians were unfamiliar with a medication, PSRs would provide safety information to help ensure appropriate use. Information on serious harm was no more frequent for drugs not previously prescribed. Similarly, serious harm was rarely mentioned for drugs with boxed warnings or subject to recent safety advisories.
Despite these omissions, physicians judged information quality positively and expressed willingness to increase prescribing nearly two-thirds of the time. This raises serious concerns about the basis for such prescribing decisions, given that an understanding of a medicine's health effects requires knowledge of both benefit and harm.
It seems unlikely that PSRs had too little time to provide "minimally adequate safety information," as this measure required less information than the audio portion of 60-second US television ads, and most sales visits were over 5 min. Physicians frequently reported mention of listed costs, reimbursement status, cost-effectiveness, and health benefits. This strongly suggests that time was available to discuss safety.
One or more health benefits were discussed nearly twice as often as any harm, 80 % versus 41 % of interactions. In all three countries, promotions that fail to include information on harm are inconsistent with national laws. In information for physicians on its website, Health Canada describes "messages which emphasize only product benefits without including safety information" as potential legal violations. 15 Similarly, the US FDA's website explains that efficacy information with no risk information violates US regulations. 16 In France, the Sales Visit Charter states that PSRs must mention AE, precautions and contraindications (Section II.1). 17 In Toulouse, non-serious AE and contraindications were mentioned more often, and product information provided more often, suggesting an influence from stricter regulatory standards. However, SAE did not differ and unqualified safety claims were more frequent, suggesting an imperfect situation from a patient safety perspective. Physicians in Toulouse rarely received food or free samples, but nevertheless expressed willingness to prescribe at a rate similar to other sites. Industry funding, mainly for study participation, was common in Toulouse (42 % of participating physicians). Fugh-Berman and Ahari highlight "finely titrated doses of friendship," as key to PSR sales success. 18 This type of influence could explain the similar stated propensity to prescribe.
We had hypothesized that US "fair balance" requirements would lead to more frequent harm information in Sacramento than in the Canadian sites, and that unapproved indications would be mentioned more often in Sacramento. Neither proved to be the case. Our results suggest little influence from US/Canadian regulatory differences. The limited differences observed between sites may reflect the near universal lack of monitoring of interactions by governments and self-regulatory agencies.
In 9 AE were mentioned in 27-30 % of promotions, contraindications in 25-29 % and drug interactions in 25 %. In our study, AE (serious or non-serious) were mentioned in 29 %, contraindications in 20 % and interactions in 3 %. Thus, we found no indication of more complete harm information than in these older studies.
This study has some limitations. We cannot generalize our results to specialists or beyond the four included cities. We relied on physician recall, not recordings. However, physicians' recall ultimately informs prescribing. Previous research found that physicians infrequently recalled hearing PSRs make false claims. 19 We asked physicians to treat sales visits as per their usual practice, and did not distinguish spontaneously provided information from responses to questions. Physician recruitment rates (36 %) were similar to that in a study of Veterans Affairs psychiatrists on their interactions with PSRs (35 %). 20 Sampling in Sacramento differed from the other sites, with a lower refusal rate among eligible physicians, but rates of reported safety information was similar to the other two North American sites, which argues against selection bias. Additionally, the most frequently reported drugs were those with highest promotional spending. This is the first study to compare information provision by PSRs in different regulatory environments and the first to systematically focus on safety information. In all four sites, information on serious harm was usually lacking. Such omissions may threaten patient health. Unless regulatory oversight is improved to ensure balanced information, limits to PSR-physician interactions may be the most effective way to ensure that prescribing decisions are based on adequate information on harm as well as benefit.
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